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(54) Interface for audio/video subscriber equipment and telecommunications line 



(57) The present invention allows a plurality of piec- 
es of electronic equipment to be effectively used as a 
single system. • 

A home switch is connected to a telephone, a VCR, 
an audio apparatus, a personal computer, a set-top box 
(decoder) and a television receiver by home data lines. 
The home switch transmits data received from the piec- 
es of electronic equipment to destinations through a 
public data line. Before being transmitted to a destina- 
tion, the data is first converted into data in a predeter- 
mined internal protocol and then converted into data in 
a protocol for the public data line. The home switch also 
receives incoming data transmitted through the public 
data line. The received data undergoes reversed proto- 
col conversion before being transmitted to the electronic 
equipment. In addition, data output by a piece of elec- 
tronic equipment can be transmitted to another piece of 
electronic equipment at the same home through the 
home switch. 
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Description 

In general, the present invention relates to an elec- 
tronic-equipment control apparatus, an electronic- 
equipment control method and an electronic-equipment 
control system. In particular, the present invention re- 
lates to an electronic-equipment control apparatus, an 
electronic-equipment control method and an electronic- 
equipment control system which allow a plurality of piec- 
es of electronic equipment at home to be built into an 
integrated single system. 

In recent years, personal computers (also referred 
to hereafter simply as PCs for the sake of convenience) 
are getting popular also at home as well. By using a per- 
sonal computer and a modem, a data base and a net- 
work can be accessed from a home through an ordinary 
public telephone line in order to search for certain data 
or enjoy the so-called PC communication. 

In addition, particularly in the U. S. A., with the pop- 
ularization of coaxial and optical-fibre cables, a cable 
company can provide a special decoder (or a set-top 
box), allowing services such as videos on demand and 
watcher participated programs taking advantage of bi- 
directional capabilities to be rendered. 

However, a variety of such conventional home ap- 
paratuses (or pieces of home electronic equipment) are 
connected as individual units. To be more specific, the 
telephone line is connected to a modem directly while a 
cable is connected directly to a decoder for example. As 
a result, in the case of a home in which a plurality of 
personal computers exist, for example, communication 
among the personal computers must be carried out 
through an externa! network. On the top of that, video 
data received by a decoder can only be recorded in a 
VCR (Video Cassette Recorder) at the most. As a result, 
in order to process the received video data by means of 
a personal computer, another special apparatus is thus 
required, giving rise to a problem that it is difficult to uti- 
lize a number of apparatuses as a single integrated sys- 
tem. 

An AV system has been proposed wherein a plural- 
ity of pieces of AV equipment are connected by using 
an AV bus to form a single integrated system. However, 
only the so-called AV equipment can be connected to 
the system. It is difficult to include electronic equipment 
such a personal computer which electronic equipment 
has characteristics different from the AV equipment in 
the system. 

It is an object of the present invention to allow a 
number of pieces of electronic equipment to be used as 
a single integrated system. 

According to a first aspect of the present invention, 
there is provided an electronic-equipment control appa- 
ratus which comprises a first terminal connected to a 
first piece of electronic equipment, a second terminal 
connected to a second piece of electronic equipment, a 
third terminal connected to a public communication line 
for transmitting data having an appended ID indicating 
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the address of a transmission destination, a first protocol 
converting unit connected to the first terminal, a second 
protocol converting unit connected to the second termi- 
nal, and a third protocol converting unit connected to the 

5 third terminal, wherein the first, second and third proto- 
col converting units each output data received from the 
first, second or third terminal connected thereto to at 
least one of the other protocol converting units in ac- 
cordance with a predetermined internal protocol and 

10 outputs data received from another protocol converting 
unit to the associated terminal in accordance with a pro- 
tocol for the connected electronic equipment. 

According to a second aspect of the present inven- 
tion, there is provided an electronic-equipment control 

IS method adopted by an electronic-equipment control ap- 
paratus common to a public communication line for 
transmitting data having an appended ID indicating the 
address of a transmission destination and a plurality of 
pieces of electronic equipment, which are connected to 

20 the electronic-equipment control apparatus, whereby 
data input from the public supplying communication line 
or the electronic equipment is first converted into data 
in a predetermined internal protocol and then converted 
into data to be output to the electronic equipment or the 

2S public communication line in accordance with a protocol 
for the electronic equipment or the public communica- 
tion line. 

According to a third aspect of the present invention, 
there is provided an electronic-equipment control sys- 
30 tem which comprises an electronic-equipment control 
apparatus connected to a public communication line for 
transmitting data having an appended ID indicating the 
address of a transmission destination and a plurality of 
pieces of electronic equipment connected to the elec- 
ts tronic-control control apparatus, the electronic -control 
control apparatus first converts data input from the elec- 
tronic equipment or the public communication line into 
data in a predetermined interna! protocol and then con- 
verts into data to be output to the public communication 
40 line or the electronic equipment in accordance with a 
protocol for the public communication line or the elec- 
tronic equipment. 

In an electronic-equipment control system wherein 
an electronic-equipment control apparatus is employed 
45 and an electronic-equipment control method is adopted, 
the electronic-equipment control apparatus first con- 
verts data input from electronic equipment or a public 
communication line into data in a predetermined internal 
protocol and then converts into data to be output to the 
50 public communication line or the electronic equipment 
in accordance with a protocol for the public communi- 
cation line or the electronic equipment. 

The invention will be further described by way of 
non-limitative example with reference to the accompa- 
55 nying drawings, in which:- 

Fig. 1 is a block diagram showing a typical config- 
uration of a home system provided by the present 
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invention; 

Fig. 2 is a block diagram showing a typical config- 
uration of a home switch 1 shown in Fig. 1 ; 
Fig. 3 is a block diagram showing a typical config- 
uration of a switch subsystem shown in Fig. 2; 
Fig. 4 is a block diagram showing a typical config- 
uration of a circuit employed in the electronic equip- 
ment shown in Fig. 1; and 

Fig. 5 is a flowchart used for explaining operations 
of the embodiment shown in Fig. 2. 

Fig. 1 shows a typical configuration of a home sys- 
tem (or an electronic-equipment control system) provid- 
ed by the present Invention. In the case of this embod- 
iment, a public data line (or a public communication line) 
2 such as a coaxial cable or an optical fibre cable is con- 
nected to a home switch 1 as shown in the figure. As 
shown In the figure, the home switch 1 Is connected not 
only to the so-called AV equipment such as a VCR 12, 
an audio apparatus 13 and a set-top box (decoder) 15 
for supplying a decoded video signal to a television re- 
ceiver 16, but also to a telephone 11 serving as commu- 
nication equipment and a personal computer 1 4 serving 
as a data processing apparatus by home data lines 3-2. 
3-3, 3-5, 3-1 and 3-4 respectively. 

The home switch 1 serving as an electronic-equip- 
ment control apparatus has a typical configuration 
shown in Fig. 2. In this embodiment, (n + 1) terminals 
32-0 to 32-n are provided as shown in the figure. Con- 
nected to the terminal 32-0 Is a public data line 2 for 
transmitting data packets with each packet having an 
appended ID for indicating the address of a destination 
as is the case with an ATM (Asynchronous Transfer 
Mode) network. Connected to the other terminals 32-1 
to 32-n are n pieces of electronic equipment. The termi- 
nals 32-0 to 32-n are also connected to switch subsys- 
tems 31-0 to 31 -n respectively. These switch subsys- 
tems 31 -0 to 31 -n are connected to each other by a high- 
speed bus 30. 

It should be noted that, in the case of bi-directional 
communication services using a CATV (cable-televi- 
sion) network or a public data network, each home ter- 
minal such as a personal computer or a set-top box is 
assigned a unique address. Each home terminal trans- 
mits and receives data packets each having an append- 
ed transmission address (or a destination address) in 
accordance with a communication protocol determined 
in advance. 

The switch subsystems 31 -i, where i = 0 to n, each 
have a typical configuration shown in Fig. 3. A CPU 41 
executes various kinds of processing in accordance with 
programs stored in a ROM unit 42. Data required in the 
processing is stored in a RAM unit 43. A buffer memory 
unit 44 is used for temporarily storing data. A DMA con- 
troller 45 controls DMA transfers of data stored in the 
RAM unit 43. The CPU 41 , the ROM unit 42, the RAM 
unit 43, the buffer memory unit 44 and the DMA control- 
ler 45 are connected to each other by a local bus 40 



which Is connected to the high-speed bus 30 through a 
bus bridge 46. A communication unit 47 Inputs and out- 
puts data from and to the terminals 32-i. 

In addition, in the case of this embodiment, a circuit 

5 (serving as an interface) shown in Fig. 4 is provided to 
the telephone 11, the VCR 12, the audio apparatus 13, 
the personal computer 14 and the set-top box 1 5 so as 
to allow signals to be exchanged with the home switch 1 . 
In the case of an interface circuit provided to the 

10 telephone 1 1 , for example, an A/D converter 66 converts 
the voice of the user into an input digital audio signal 
whereas a D/A converter 67 converts digital audio data 
supplied thereto into an output analog signal. A commu- 
nication unit 65 outputs digital audio data supplied by 

15 the A/D converter 66 to the home switch 1 through the 
home data line 3-1 . The communication unit 65 also re- 
ceives digital audio data from the home switch 1 through 
the home data line 3-1 , supplying the digital audio data 
to the D/A converter 67 to be converted into an analog 

20 signal. The buffer memory unit 64 is used for temporarily 
storing digital data exchanged through the communica- 
tion unit 65. 

A CPU 61 executes various kinds of processing in 
accordance with programs stored In a ROM unit 62. Da- 

25 ta required in the processing is stored in a RAM unit 63. 

The circuit shown in Fig. 4 allows data to be ex- 
changed digitally between the various pieces of elec- 
tronic equipment and the home switch 1 . 

Next, operations to transmit data from a certain 

30 piece of electronic equipment to a public data line 2 are 
explained by referring to a flowchart shown in Fig. 5. 

When signals are played back from a cassette video 
tape, for example, In the VCR 1 2. one of pieces of elec- 
tronic equipment connected to the home switch 1, the 

35 playback analog video and audio signals are converted 
by the AJD converter 66 Into digital data before being 
temporarily stored in the buffer memory unit 64 through 
the communication unit 65. The CPU 61 then transfers 
the digital video and audio data to the RAM unit 63 to 

40 be stored therein for conversion into packets. An ID is 
added to each video packet for indicating that the packet 
Is video data and indicating the address of a destination. 
Likewise, an ID is added to each audio packet for indi- 
cating that the packet is audio data and indicating the 

45 address of a destination. The video and audio packets 
are then transferred to the buffer memory unit 64 to be 
temporarily stored therein. The packets are finally read 
out from the buffer rhemory unit 64 before being sup- 
plied to the home switch 1 from the communication unit 

50 65 through the home data line 3-2. 

At a step SI shown in Fig. 5, packet data input from 
its terminal 32-1 is taken into the buffer memory unit 44 
through the communication unit 47 of the switch sub- 
system 31-1. The CPU 41 disassembles packet data 

55 stored in the buffer memory unit 44, extracting a portion 
excluding its header, that is. only contents of a data por- 
tion. The processing flow then continues to a step S2 to 
copy the extracted data portion into the RAM unit 43. 



3 



EP 0 727 909 A2 



The processing flow then proceeds to a step S3 to de- 
termine the destination switch of the data. 

An example of the destination switch is a switch 
subsystem 31-0 connected to the public data line 2. 

The processing flow then proceeds to a step S4 at 
which the DMA controller 45 of the switch subsystem 
31 -1 controls DMA transfers of video and audio data in- 
cluding IDs indicating the address of a destination from 
the RAM unit 43 to the RAM unit 43 of the switch sub- 
system determined at the step S3 through the bus 
bridge 46 and the high-speed bus 30. An example of the 
destination of the DMA transfer is the RAM unit 43 of 
the switch subsystem 31-0. 

The processing flow then continues to a step S5 at 
which the CPU 41 of the switch subsystem 31 -0 assem- 
bles the video and audio data transferred to the RAM 
unit 43 thereof in accordance with a communication pro- 
tocol for the public data line 2 and copies the assembled 
data into the buffer memory unit 44. The processing flow 
then proceeds to a step S6 to transmit the video and 
audio data stored in the buffer memory unit 44 along 
with its IDs indicating the address of the destination to 
an apparatus not shown in the figure. 

It should be noted that each switch subsystem 31 -i 
outputs data received from another switch subsystem 
to the corresponding terminal as it is if the protocol of 
the electronic equipment connected to the correspond- 
ing terminal is a protocol which does not specially re- 
quire conversion. From the types of electronic equip- 
ment connected to the switch subsystems, the user can 
determine whether or not it is essentially necessary to 
carry out protocol conversion. 

As described above, the output of any arbitrary 
electronic equipment can be transmitted to another ap- 
paratus through a public data line 2. Conversely, data 
can be received from another apparatus which data is 
transmitted through the public data line 2. In addition, 
by selecting a switch subsystem other than the switch 
subsystem 31 -0 at the step S3, data can be exchanged 
among pieces of electronic equipment at the same 
home without the necessity to output the data to the out- 
side of the home. 

In an electronic-equipment control system wherein 
an electronic-equipment control apparatus is employed 
and ah electronic-equipment control method is adopted, 
the electronic-equipment control apparatus first con- 
verts data input from a electronic equipment or public 
communication line into data in a predetermined internal 
protocol and then converts into data to be output to the 
public communication line or the electric equipment in 
accordance with a protocol for the public communication 
line or the electric equipment. As a result, data can be 
exchanged among numerous pieces of electronic 
equipment, allowing the electronic equipment to be 
used effectively as a single integrated system. 



Claims 

1. An electronic-equipment control apparatus com- 
prising: 

5 -r ' ' 

' a first terminal connected to a first piece of elec- 
tronic equipment; 

a second terminal connected to a second piece 
of electronic equipment; 
JO a third terminal connected to a public commu- 

nication line for transmitting data having an ap- 
pended ID indicating the address of a transmis- 
sion destination; 

a first protocol converting unit connected to 

15 said first terminal; 

a second protocol converting unit connected to 
said second terminal; and 
a third protocol converting unit connected to 
said third terminal, 

20 wherein said first, second and third protocol 

converting units each output data received from 
said first, second or third terminal connected 
thereto to at least one of said other protocol 
converting units in accordance with a predeter- 

25 mined internal protocol and output data re- 

ceived from another protocol converting unit to 
said associated terminal in accordance with a 
protocol for said electronic equipment connect- 
ed thereto. 

30 

2. An electronic-equipment control apparatus accord- 
ing to Claim 1, wherein said first to third protocol 
converting units are connected to each other by a 
high-speed bus and at least one of said first to third 

35 protocol converting units includes a DMA controller 
for controlling DMA transfers of data through said 
high-speed bus. 

3. An electronic-equipment control apparatus accord- 
40 ing to Claim 1 or 2, wherein said first and second 

pieces of electronic equipment are audio/video re- 
lated equipment, computer related equipment or 
communication related equipment. 

45 4, An electronic-equipment control apparatus accord- 
ing to Claim 1 , 2 or 3. wherein said first or second 
piece of electronic equipment exchanges data with 
said second or first protocol converting unit through 
said first or second terminal connected thereto after 

so converting an internal input/output analog signal in- 
to input/output digital signal. 

5, An electronic-equipment control method adopted 
by an electronic-equipment control apparatus com- 
55 mon to a public communication line for transmitting 
data having an appended ID indicating the address 
of a transmission destination and a plurality of piec- 
es of electronic equipment, which are connected to 
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said electronic-equipment control apparatus. 

whereby data input from said electronic 
equipment or said public communication line is first 
converted into data in a predetermined internal pro- 
tocol and then converted into data to be output to 5 
said public communication line or said electronic 
equipment in accordance with a protocol for said 
public communication line or said electronic equip- 
ment. 

^o 

6. An electronic-equipment control system compris- 
ing: 

an electronic-equipment control apparatus 
connected to a public communication line for '5 
transmitting data having an appended ID indi- 
cating the address of a transmission destina- 
tion; and 

a plurality of pieces of electronic equipment 
connected to said electronic-control control ap- 
paratus; 

wherein the electronic-control control appara- 
tus first converts data input from said electronic 
equipment or said public communication line in- 
to data in a predetermined internal protocol and ^5 
then converts into data to be output to said pub- 
lic communication line or said electronic equip- 
ment in accordance with a protocol for said pub- 
lic communication line or said electronic equip- 
ment. I 
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F 1 G. 5 



S2 



S3 



54 



S5 



S6 



c 



START 



3 



TAKE IN AN INPUT DATA PACKET 
INTO THE BUFFER MEMORY OF 
THE SWITCH SUBSYSTEM i 



DISASSEMBLE THE DATA PACKET 
AND COPY THE DATA ONLY OF 
THE PACKET INTO THE RAM 



IDENTIFY THE COMMUNICATION 
DESTINATION SWITCH 



CARRY OUT A DMA TRANSFER OF 
THE DATA FROM THE RAM OF 
THE SWITCH SUBSYSTEM i TO 
THE RAM OF THE SWITCH 
SUBSYSTEM j 



ASSEMBLE THE DATA IN THE RAM 
OF THE SWITCH SUBSYSTEM j 
IN ACCORDANCE WITH A 
COMMUNICATION PROTOCOL AND 
COPY THE ASSEMBLED DATA INTO 
THE BUFFER MEMORY 







TRANSMIT THE 
BUFFER MEMORY 
SUBSYSTEM j 


DATA IN THE 

' OF THE SWITCH 



c 



END 



3 



10 



BNSDOCID <EP 0727909A2> 



(19) 



J 



Europaisches^ta^ntamt 
European PatlHRffice 

Office europeen des brevets 




(12) 



(88) Date of publication A3: 

23.07.1997 Bulletin 1997/30 

(43) Date of publication A2: 

21.08.1996 Bulletin 1996/34 

(21) Application number: 96300763.8 

(22) Date of filing: 05.02.1996 



(11) EP 0 727 909 A3 

EUROPEAN PATENT APPLICATION 

(51) intci.6: H04N 7/24, G06F 13/40 



(84) Designated Contracting States: 


• Sueyoshi, Takahiko 


DE FR GB NL 


Shinagawa-ku, Tokyo 141 (JP) 


(30) Priority: 06.02.1995 JP 17886/95 


(74) Representative: Ayers, Martyn Lewis Stanley et at 


J.A. KEMP & CO. 


(71) Applicant: SONY CORPORATION 


14 South Square 


Tokyo 141 (JP) 


Gray's Inn 




London WC1R 5LX (GB) 


(72) Inventors: 




• Sakagami, Yasuhiko 




Shinagawa-ku, Tokyo 141 (JP) 





(54) Interface for audio/video subscriber equipment and telecommunications line 



(57) The present invention allows a plurality of piec- 
es of electronic equipment to be effectively used as a 
single system. 

A home switch is connected to a telephone, a VCR, 
an audio apparatus, a personal computer, a set-top box 
(decoder) and a television receiver by home data lines. 
The home switch transmits data received from the piec- 
es of electronic equipment to destinations through a 
public data line. Before being transmitted to a destina- 



tion, the data is first converted into data in a predeter- 
mined internal protocol and then converted into data in 
a protocol for the public data line. The home switch also 
receives incoming data transmitted through the public 
data line. The received data undergoes reversed proto- 
col conversion before being transmitted to the electronic 
equipment. In addition, data output by a piece of elec- 
tronic equipment can be transmitted to another piece of 
electronic equipment at the same home through the 
home switch. 
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